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11/02/87 (&;132m)

APPENDIX P TTEM 1 - DTADE, POWER — 5TUD MOUNT
JAHNTXINI1138R {315 AMDPEHE)

RETENTION RATIONALE:
(A) DESTIGN, (B) TEST, (C) INSPECTION, (D) FATLORE ETSTORY

{A) DESIGN

THE PART I5 A 35 AMPERE SILIQON SEMICONDUCTOR DIODE, TIHE SILISOW
SEMICONDUCTOR CHIP IS5 INSTALLED IW & STUD MOUNT CASE WHICH L= MAQE

CF CORROSION RESISTANT METAL, HERMETICALLY SEALED BY WELDING. THE

ANODE OF TEE SILICON CHIP IS ELECTRICALLY COWNNECTED T0 THE CASE. THE
CATHODRE IS ELECTRICALLY CONNECTED TC THE INSULATZID TERMINAL., THI=Z
TERPMINAL [/ CASE ARRANGEMENT RESULTS IN LOSsS OF ONLY QNE POWER OR
CONTRQL SIGNAL PFATH, SHOULD THE CASE BE SHORTED TO GROUND, REDUNDAHT
POWER OR CONTRCIL SIGHALS WILL HNQT BE AFFECTED. THE DEVICE IS
RESIGNED, QUALIFIED, TESTED AND INSTECTED TQ THE REQUIREMENTS OF
MIL-S=19500/297. THE PART APPLICATION IS ANALYEZED 10 AZSSURE
COMPLIANCE WITH THE.25% DERATING CRITERIA OF THE ORBITER PROJECTS
FARTS LIST. THIS ANALYSTS ASSURES FROPER ELECTRICAL AND THERMAL
APPLICATION. ' :

(B} TEST -

TE! PART I3 SEE.EEH'ED AND - QUALIFIED ..TQ - THE REQUIREMENTS OF MIL-S5-
19%540/297. THE POLIOWING TESTS 'XRE PERPORMED ON SAMPLE DEVICES
REMOVED FROM FEACH !EHUFAEI'UHIHG LOT TO DEE{OHSTRATE QUALIPICATION OF
THE LOT:

causﬁ CONTROL !

TEET / INSPECTION -
a b c d

|

SOLOERABILITY X
THERMAL CYCLING {175 TQ -659C, 10 CYCLES)
THERMAL, SHOCK (175 TO 092, 25 CYCLES)
TERMINAL STREWGTH (15 LBS)

HERMETIC SEAL (5%10™8 Co/SECQ)

MOISTURE RESISTANCE

ELECTRICAL FUNCTIONAL TESTS

SHOCK (500-G)

VIBRATION (20-G, 43 MIN)

ACCELERATION (10,00Q-G)

SURGE CURRENT (500 AMPERES)

HIGH TEMPERATURE LIFE [175°C, 24 HR)
APERATIONAL LIFE (150°¢, 240 HR) X | X X
FINAL ELECTRICAL FTUNCTIONAL TESTS X | X

Y

CUALIFICATICN TESTS (LOT SAMPLE}
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APPENDIX F ITEM 1 CCNT'D

TESTS AND INSPECTIONS PERFORMED ON A PERTODIC BASIS TO DEMONSTRATE
QUALIFICATION ARE: .

¥

TEST / INSPECTION

_ a b c d e
— —— ==—=2=q S
BREDUCED BAROMETRIS PRESSURE X X
THERMAL CYCLE x X x
FINAL ELECTRICAL FUNCTICHNAL X X X X
SALT ATMOSFHERE (CORROSION) X =
— — —_— =.=—==—=%

QUALIFICATION TESTS (PERIQDIC)

TESTS AND IHSPECTIOHS PERFORMED ON ALL PARTS TO DEMONSTRATT
PROCESSES AND CONTROLS ARE ADEQUATELY PROVIDING A RELIARLE PRODUCT
ARE: -

CAUSE CONTROL
TEST / INSPECTICN

b o g -}

- |

THERMAL CYCLING X X
X
X

ACCELEFATION
HERMETIC SEAL |
BURN-IN {150 °C, 96 HR) X | ¥ | x

ELECTRICAL FUNCTIGNAL X b: 4

QUALITY CONFORMANCE TESTS {ALL DEVICES)

waoe e

E

(C) INSPECTION

THE PART HAS REQUIRED INSPECTIONS DURING MANUFACTURING PROCESS IN
ACCORDANCE WITH THE REQUIREMENTS OF MIL-S=15500/297. IN ADDITION,
THE PART SUPPLIER IS REQUIRED TO HAVE QUALITY CONTRCL (QC) PRACTICES
IN ACCORDANCE WITH THE REQUIREMENTS OF MIL~S-19500 APPENDIX D. THE
REQUIREMENTS ARE TC ASSURE ADEQUAT. PROCESS CONTROLS ARE IMPOSED 3y
THE PART SUPELIER ON THE PARTS MANUFACTURING DROCESS. THE PROCESSES
AND CCNTROLS ARE RQUTINELY REVIEWED AND APPROVED BY THE QUALIFPYIMG
AGENCY {DEFENSE ELECTRONIC SUFPLY CENTER) .
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APPENDIX F ITEM 1 CONT*D
RECEIVING INSPECTION (FAILURE CAUSE a,b}

INSPECTION OF INCOMING MATERIALS, UTILITIES AND WORK=IN PROCESSES
(WAFERS, PFACKAGES, WIRE, WATER PURIFICATION) IS REQUIRED OF THE FPART
SUPFLIER.

CLEANLINESS CONTROL (PATLORE CAOSE b)

THE PART SUFPLIER IS REQUIRED TQ HAVE CLEANLINESS AND ATMOSPEIRE
CONTROL IN CRITICZAL WORE ARFTAS TG THE REQUIREMENTS OQOF FEDO=STN=209.

ASSEMBLY/INSTALLATION (FAILURE CAUSE b,e)

TEE PART SUPPLIER IS5 REQUIRED 'TQ HAVE INSPECTIGN CRITERIA AND
RECORDS RETENTICN. 'THE MANUFACTURER IS ALSO REQUIRED TO SUBMIT a
FROGRAM PLAN ESTAELISHING A MANUFACTURING TFLOW CHART, INTEENAL
AUDIT ACTIVITIES AND EXAMFLES OF CESIGN, MATERIAL EQUIPMENT
STANDARDS AND PROCESS INSTRUCTIONS FOR APPROVAL BY THE QUALIFYING
AGENCY. -

CRITICAL PROCESSES (PAILURE CAUSE a,c)

THE PART SUPPLIER MUST HAVE REQUIREMENTS AND CONTROLS CN MATEIRTALS
FREPARATION (LAPPING, POLISHING, ETCHING, AND CLEANING): BONDING
CRITERIA; REWORK CRITERIA; DIE ATTACHMENT AND SUPRCQRT: DESIcCH,
PROCESSING, MANUFACTURING, TESTING, AND INSPECTICN COCUMENTATION AND
CHANGE CONTROL; PERSONNEL TRAINING; MASKING; FPHOTORESISZT
REGISTRATION! OQXIDATION OR PASSIVATION: METALLIZATION AND FILM
DEPOSITION; SEALING PROCESSES FAILURE/DEFECT ANALYSTS AND CORRECTIVE
ACTION: AND INVENTORY CONTROL.

TESTING {FATLURE GAUSE b,c,d,s)

THE PART SUPPLIER MUST HAVE TEST EQUIPMENT MAINTENANCE  AND
CALIERATION "CONTROLS WHICH HAVE BEEN APPROVED BY THE QUALIFYING
AGENCY, SUPPLIER MUST ALSO MAINTAIN QUALITY CONTROL INSPECTION TEgm
DOCUMENTATION AND FINAY LOT DISPOSITION.

HANDLING/PACFAGING (FATLURE CAUSE a)

THE DEVICES ARE PACKAGE AND HANDLED TO THE REQUIREMENTS COF MIL-5-

19491. THE PART SUPPLIER IS REQUIRED TO INCLUDE TRACEASILITY
{PRODUCT LOT IDENTIFICATION) .
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APPENDIX F ITEM 1  CONT'D
{D) FAILURE HISTORY |
SHUTTLE PROCRAM HISTGRY INDICATES THREE REFORTED FAILURES: |
FAILURE MODE: OPEN

CAR AClle5-010

IDENTIFIES A REDUNDANCY TEST FAILURE DURING CHECKOUT OF OV—-102 THERE
WRS APPROXIMATELY A ONE SECOND DELAY IN POWER AFPLICATIAON TO A LOAD.
SUBSEQUENTLY POWER WAS NOT AVAILARLF AT THE LOAD, INDICATING AN OBEN
CIRCUIT. THE PRODLEM WAS TRACED TO A JANTYIN11S83E DIQDE
MANUFACTURED BY NAE IN 1975. THE MOST FROBABLE CAUSE OF THE DICDE
FAILURE IS A CRACK IN THE SILICON CHIP. THE PROBLEM IS AN ISQLATED
INCIDENT FOR NO OTHER FAILURES OF THIS TYPE O{OIODE FROM THIZ
MANUFACTURER HAVE OCCURRED. THE DIODES ARE ALL SCREENED AT TEE PART
LEVEL AND AT THE NEXT LEVEL ASSEMBLY ACCEPTANCE TEST PROCEDURE.

CAR ACA773-010

IDENTIFIEE AN INTERMITTENT OPEN OF ONE JANTX1NM1188R DIODE
MANUFACTURED EBY SEMICON 1978. THE FAJILURE CAUSE WAS A MARGINAL
SOLDER JOINT BETWEEN THE CHIP AND SANDWICHING DISKS. THTS FATIURE
WAS CONSIDERED TO BE AN ISOLATED INCIDENT FOR NO OTHER OCCURRENCES
OF THIS FAILURE MODE HAVE OCCURRED.” THE DIODES ARE ALL SCREENED AT
THE PART LEVEL AND AT THE NEXT LEVEL ASSEMBLY ACCEETANCE TEST
PROCEDURE.

THE TWQ FAILURES CQ NOT INDICATE A ODEFECTIVE ODIODE MANUTACTURING
TREND. THE TAILURES WERE FROM TWO SEPARATE MANUFACTURERS AND THE
DIODES WERE MANUFACTURED THREE YEARS APART. NO COMMON FAILURE
CAUSE OR PROCESSING AREA CAN BE IDENTIFIED.

FAITURE MODE: SHORT

SHUTTLE PROGRAM HISTGRY INDICATES NO REPORTED SHORTS FOR THIS
DEVICE TYPE. A REVIEW QF GIDEP FRIOR MTLITARY PART FAILURE HISTORY
REVEALS NO UNCORRECTED GENERIC ISSUES EXIST.

FAIILDRE MCCE: SHORT TO CASE

DR ACA4954-000

IDENTIFIES A FPRQBLEM WITH THE STUD CASE SHORTED TQ THE MOUNTING
SURFACE. THI3 PROBLEM QCCURRED BEGCAUSE OF A BURR IN THE MOUNTING
HOLE THAT MADE CONTACT WITH THE DIODE s5TUD. ROCKWELL ASSTEMBLY
FROCEDURE SPECIFICATION NUMBER ML0133-0029 REQUIRES THE MOUNTING
HOLE BE INSPECTED FOR BURRS. ANY BURRS FOUND ARE REMOVEC. THE WEXT
ASSEMBLY ACCEPTANCE DIELECTRIC STRENGTE TEST WILL DETECT FAILURES OF
THIS NATURE.
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PREPARED BY: APPROVED BY: APPROVED BY (NASA):

DESIGH I. CHASE DES SSM . < ey, '

RELTABILITY M. HOVE REL l-F? RE W R T

QUALTTY J. COURSEN QE Ghruvwm b Kiargmft QE gt Al IR L
* s
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